Rational design and synthesis of phospholipids for the two-dimensional crystallization of DNA gyrase, a key element in chromosome organization.
Properties required of lipids for two-dimensional crystallization of proteins on lipid layers at the air/water interface are discussed in terms of molecular structure. These properties are related to essential features of the overall system such as (i) the fluidity and stability of the lipid film, (ii) the affinity of the protein to be crystallized for the lipids and (iii) the accessibility of the protein to the ligand in the lipid layer as well as (iv) technical constraints of the crystallization technique. The resulting ideas were tested through the rational design and synthesis of original phospholipid structures linked to novobiocin subsequently used in the production of two-dimensional crystals of DNA gyrase (B subunit), a prokaryotic type II DNA topoisomerase.